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I. CONCLUSION

The series 82-4 three month inhalation toxicity study w.tTth
pyrethrin extract (MRID No.: 424782-01, Bio/C/narics, September
14, 1992) was reviewed and claw.csified as CORE MINIMUM. The LQEL
and LEL for systemic effects was established as 0.03 and 0.1 =g/l

based primarily on decreases in body weight zains in both sexes.

The study did not establish a NOEL for pathclogi:al changes
in th=2 respiratory Tract as indicated by the presence ¢~

nyperplasia, metaplasia and hypertrophy in tne mucosal sercmucous
glands of the larynx or pharynx. The need for an additional
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snic inhalation toxicity study or a series 33-2
_udy via the inhalarion route of exposur<c have
the HED Science Analysis Branch. They i.ave
co evaluate the findings of this st:dy with
.ot as well as other related information in order
n HED policy for inhalation toxicity studies not
7. ,articularly for hyperplastic, hypertrophy and/or

meTa. _esponses in the respiratory tract due to Ltreatzent.
6(c32 status. XNo immediate regulatory actiocn is required at

this time. Regulatory action may be rcquired pending the results
of Science Analvsis Branch’s response to HFD’s referrals.

1I. ctio equested

The Chemical Specialties Mann:lacturers Association
(CSMA) on behalf of the Pyrethrin Joint Venture has subnitted a
series 32-4 three month inhalation toxicity ~tudy With pyrethrin
extract as part of the data requirezments for reregistration for
pyrethrins (refer to ietter from Ralph Ergel dated September 16,
1992). This study was reviewed by the Clement International
Corporation und~r contract to HED. A copy of the DER is
attached. The study is identified under item IV selow. The
folluwing comments apply.

TTI. Toxicology Branch Ccmments

. The study was classified as CORE MINTMUM. The 4INIMUM
lassificaiion relates o the fact thatr althcugn the study
stablished a NOEL and LEL for systeaic toxicity, no NCZIL <as
stablished for respcnses in the respiratory” tract. HED (=
surrently trying to work cut cclicy for such cases ’‘sce selow).

M W O

A cony of the DER 1is atracned.

2. The study did nct establish a3 NOEL for patholcgical changes
in the larynx as indicated by the presence of hyperplasia,
nmetaplasia and/or hyperctrophy in both sexes and in gobler zell
ayperplasia of the nasopharynx. The data presented ind:icate that
nearly all of the low dose -reated animals have ayperplasia whicn
Jas rarely reported :n the ccntrzls. In particular, the
following lesions .n The larynx Jere noted in the lcw dcse Jroup
rdata for females cSn.y 2are sllustrazed, males ware simi.ar refer
-c The DEN:
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Larynx:
~mUCOSa:SEromUcCosal 3.ancs
‘ﬂ‘{P‘f'-o'WhY/szlm . o .
~sentral diverriicsliam 23 3/28:2.0) $,2%17.5%, TIL342.2 72307
- rentral sercmucous jlance /.3 L2 l342.0)  1i/v.12.3; 3/.5002.%; L5/.3.%.%;
~-succsa:pseudostrar.foed
ciliazed/nonciliazed .Sl
smular epithel::
-squamcus/squiiod mecaplas.e.
~—sentzral diversz.culum 372 L/L403.0; 2/:4:2.0 $72312.1 32/3312.28
-ventral seromuccsa jlanss 275 137336508y Li,ia12.%) L97i042.2 5/.8.2.9,

Jata aze .ncidence/suncer =f exan.res IT#AnN SCTre s seser.Ty;.-

n males tne :ncidence of “"goblet cell naypevrrlasia®™ n
~he nascpharynx® w<as 12/15 '33%, .n the 1-=4 ACcsSe group Vessius
only 7/15 747%*: in i ~sntr-. and “he <hree aigher iose .evels
Jere 36% =o 100% aflected.

1. As per discussicn Wwith Dr. T scas Brennecke, nhyperplas.z is a
ccmmon response in the zTucosal jlanus ln the larynx/pharynx to 2
seroscl That s an lrriTant. 1T 1s noted, however. tha zased zn
-me acute =oziCity sSTudles, gyrethrum exiract .s NIt cons.dered 32
stermal rrl.tant.

The -rogress.icn I ThC ~/perp.as.a zay out not defln.zelv
.ead =0 necpiasia. LS, TB-I .35 corcerned Wwl'n pOLiCY .S5ues
-e’ated TS .nCreases .o Nyperplasila especially “hen such 2s uin
“m:5 study L.70 Tyrethrum extract e LEL .3 ©cT estab..sned.

-
o
-

¢

ThiS pr.c.é= @i.. e referred IO the HZZ 5cilence Ana.¢s.s
aranch (refer .o zemc frca Jcna Coherty T 1liiam Burnsa dated
May 156, 13%4; for further 4:scussicn and evaluation. The _ssues
cresented Jere:
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1. The need I:zr
~oxi1CLTY sTLgy TT
ard cther Les.cIrs
first study.

31 repeat ser.es 3Z-4 sugchroolc .on -azriocn
esTac..sh -ne ¥CEL and LEL for nyperpiasia
=¢ =re resp.ratiry %ract netsd in o
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respiratory tract for regulatory purposes.

it is expected “hat resolution of these issues by the HED
policy greur will r -juire up <0 3ix zonths.

4. The DER prepared by the contracrtor considered the
statistically significant increases :in brain (8.6% and 13.1% in
‘emales), xidney {(9.3% and 14.2% 1in females and .1.9% in zmales)
and lungs (18.4% in females and 12.2% in males) to body weight
ratios (for the 9.1 or 0.35 =g/l dcse groups rospectively) to be
related ro the decreases in pody weight rather than direct
effects of the pyrethrum extract on these org2ns. TB-I notes
+hat relatively small decreases in body weight were noted (i.e.
7.4 and 10.38% for females and 4.8 and 3.5% for nales in the 0.1
and v.35 dose groups for males and females respectively). 1In
rhis regard, direct effects of pyrethrum extract exposure by the
inhalation route cannot be ruled cut. Moreover, in other studies
such disproportior: e increases in the organ to body weight ratio
arr: not always se.- when there are only ainor decreases n body
weight. Since no pathological charges were noted in the those
crgans, TB-I’s interprectation that there zay be direct effect on
~hese organs remains only a poss.bility for further considerat-
ion. Since the NOEL and LEL are already covered by other
texicity endpoints, the ~peculation on the significance of these
srgan weight changes will not affect potential re,ilatory aspects
of this study.

5. Mote: The Clements reviewer classified the study as
SUPPLEMENTARY. TB-I, however, has reclassified this study as
“INIMUM because the study de-onstrated a NOZT and LEL for
systemic =ffects. The limiting factor for tnis study which
precludes a higner classificaticn is that the study did not
establish a NOEL fcr 2ffects in the respiratery tract but HED
needs to establish sclicy for this situation (refer tc item 3
above.

5. TB-I previously addressed the preliminary resuits of this
study (refer to zemo dated September 22, 1%%z from J. Doherty to
R. Mountfort and R. 3Zrennis, Pm Team #10 under EPA ID# 004713~
200015 .
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Studv Tvpe:
~ipenronic Inhalation Toxicity In Rats

Sezudy Title:

1.Month; Inhalation Toxz.city Stndy of Pyrethrum Zxtract in e

Rat Jia wrole-3ody Expusures

Prepared for:

N€fice 2f Pesticide Programs
Healch Effects Division
.$. Envirormental Procfec.ion Agency
1921 Jefferzon Laris Highway
zlington, VA 17202

P?repared by:

clement Internat’onal Corporation
93C0 Lee Highway
Fairfax. 7A 22031-1297

Date [_2_!% / i 3
Date /_22’/72 ?3_

Da~e I 7/9

aron Segal,

“ontract Number: 53D10075

Work Assignment Number: 2-3%
Zlement Number: 118
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£PA Reviewer  John Fecden. M
Jeriew SecTiun 1T Toxizel zy Zrancn D
dealth Z€ieccs D1visiz
ZPA Section ' . farion Cceoler. I 7 M
Review "o ~ .. Toxicology Zranca I
Healx . .3 DJiwision
DATA ZVALUATICH AEPCRT
STUDY <YPE: Subunronic innalation Toxicity in rals
TEST MATEXIAL: ?2Pyrethrum =xXIract 2 <. Zode: AICCL
MRID Number: %24732-31 Tox Theam Nember  Tl:

SYNCNMS: Pyrethrum

TUDY NUMBER: 31-322

SPONSOR: Pyrethrin Joint 7=niu re/Theaical Specia

l-ies Manufacturers

association, 1912 EZve Streer. S.n.. washingzon, 2C 106006

~ESTINGC FACILITY: 3io/dymamics. Inc., Mer=lery Zoad. Iost Millstone, New

jersev $3873-2250

TITLE 57 REPORT: 4 >ubchronic 1.dpnth, -nhalation Toalic.tw Iiuew ol

Pvrethrm Extract In Lie Rat Via wnhole-3cQ7 TALOSUIER

AUTHCR. Paul Z. lNewisn

2EPCRT SSUED: September .. 1772

CCNCLUSIONS:
1EL ‘respiratorvy system zifects, < 3.9% 2z/L. Huperzrcphv hivperp.as:a 3
mucosil seromucous glangs and pseucos;rag;fied ziiiac ed/t,ncxi ated
coiumnar epithelium-squasous/squamoid zetap! asia/tvperpias:ia 0: <he
zucosa and epithelial hvperkeratoesis of che larmx ‘both szexes, GeieT
-eil hyperplasiaz in <he nasopharynx and nasuTuroinates ‘:a-es;' ES 8]
epithelial intracvtopliaszic zosinopnilic materia. in “he ~350TUIZlnatEs
ar .35 mg/L. cnrenic lnflammacion and squamous cf . GV 1514 I e
nasc:u:bxnares pailes ard females; and goblev ce.. rperp.asia oI o ’
nasopharmx ‘females; .
SCEL and “EL ‘svstemic = 5 0% anc J.1 agsl. AT 3.1 18, ... ~ecrzise o
bocv weignt zain .both sezes; and Iremors '..3ales) sz 2 L% amg, .. ine

ach ‘male,: -ramors and Labored srzathing both sexzes. zarly Weeds oI

e
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sedv. increase in .iver weizht =ales ind females, and decrease (o il
carsmezers hemoglobin. nematocIit. and eryihrocytes <o abouz -3I in

1o"es and females,

Sprague-Daw.ev 3train rac. Sose -~evel. ze#szed % D.31. 3 9% 3 1 or 3 13
17/ 5 davs weeik. 5 hours/day for 13 wecks
’ o & .
WIN UK  Fe Ty
S HEENERR

. The stucdy s presenced 4id ro:t esstablisa

ICRE TLASSITICAZICN:
3 WGEL ‘or hoperplasia in +he larwmx, nasoturbinates. and nasopharmmx. The
4273 :ndicate -hat nearly all the low dose treated animals 1ay have
avperalasia wnich is not reported im zontrols. Hyperplasia is considered a
1ore serious Lesion and a JOEL or at least a minimal response at the LOEL
should be established. § -
i e . i i . PP m— )
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N Tes~ Article Jescription

Same. Pyrethrim extracs serethrins ZAS #8002-is-7,; and
isoparaffinic petroleum solvent (CAS # 44747 47-3;. A 3ixTure
srepared at Fairfleld America Torveoration ! equal 7a~7Ts 3f three
sroducIion runs e

‘or muazers: 37710 ‘supplied bv Mclaughlin Gormlev Xing T3
s:ua s.pplied 3w Purechrim 2card of Zenva,.

%o Low ~umber was provided for the third zixture Tnat

4as surolied o7 SE€fice 4u Pvrethria 2wanda.

-
PuriTv 2T IT.1 4w 3cTive Lngrediznt  iners lngrezdlents et

Phvsical property Jare viscous _igquid

Srabillzv: FReported 97 The SPONSOr I3 De sTable

Storags Trozen Z23°F, .n ine Zarc
Z Tesz Ar=icle ipa vses and 3%aBilicy

o information was sroviZed Sv the stemsor cegarzing analvsis foo
oil e

3Tapl_lTy The Tes” 3ubLSTance was ~ezted rrior %o 4:rossllzatlion Tz
“gcrease TIBCOSLTY
, zxoosure ~ondi-zions

lndivizuallv tenred anizals Irsm wire zesn tages <ere wApCsed 1O The
-est mazerial 5 nours/dav. © days;<eec Zor .l uveeks, in i Wnole
scavy sxzeosure chasber ~LUCGC-liter gzlass voluze,
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Ixposure atiacspher«s Were ;enerated 5¥ InjacIirg room il oF 2
w03, 9% L. sz 335 ag/l of pyrethiim extracs 2 an 1Tomizer  The
ﬁ-;h exposure uorm.-niration was selected as 1,10 3f tne LT, val.e 3l

.4 3g/L determired from an acute inhalation studv. The sicw raze
‘or animals exposed a2t 3.91 was .32 al,/hr. The flow -aze for ze
remaining zZrosups ranged from J .+ Zo 1.3I5 al/min  The Ilow rat. s
regulated bv an ™I pump  The aerosols were zenerated .2ts a 7T
zxpansion chamber and *hen directed into the zxposure zhamder

*

The concentrations 2f _esc material in the test atmzospheres were
determined zravimetricaily and analytically bv ligquid chromatogrznayv.
alr samples were filtered from ~he breathing zone of the _namber
every 30 ainutes for gravimetric desrerminations. fSravizecrril
conceatrations Wwer: calculated 5y dividing the a..lizram weight
difference of ~he test material by the total volume Jf air samplec
znalyrical exposure concentr-tions were calcul.ted by dividing ze
est substance weight ‘in =illizrams) b5y the otal vol.me »f air
sampled. Sazple analvsis for analytical determinations w<as perf:czed
once per exgosure, nowever, four samples per .xposure were anaivizs
for 16 days Secause of discrepancies between :ne zravimetric anc
ar.zivtical exposure valies. The nominal <Tncentrations sere
czalvalated 57 4ividing <he <otal amount of pyrethrum extrac:t in’zcted
into <he atcmizer »v the totai air flow zhrouzh the chamfzr. The
faily aerosol exposure concentrations are presented in Tible I

The number 3% air changes per nour in the exposur+ chaater range<
frem 12 o 12. The airflow rate of the exposure chamber ranged Iz:a
"3Y zo 213 L zer miruve. Although cxygen content ¥as nCT TeasuIst
<he alr £law raze sho.ld nave zeen sufficient <5 maintain adequarts
oxyzen levels. Temperature ard relative humiditzy were rsrorded
ipproxinatelv -verv 10 minutes Zuring expisyre The emp.crature I
<ne exzposure thamber ranged from 139 o 28°C. unile :he 2ean
celative hum:dity ranged from 11X <o 231, The weekly Temperat:
~zmidity means with standard Zeviations are presented .m Table
The occasioral dailyv <deviations Irom ~he Gulcdeline rang.s are
~onsidered <> bDe miror.

article size distribution was Zetermined once Zailv per exposure Ior
zach zoncentration using a TSI Aerodynamic Zar-icle Sizer. 2arzi:zle
size distribution measurements ire presented in Tabl? I, The mass
sedian aerodmamic <iameter of -he aerosol parzicles for al. expecsure
Zroups ranged from 2.+ Zo 2 2 _.m indicating t..at jarciclss were iz
-he respirable range. The ;eoue::: standard Zeviation was 1.7 3.
The percentaze 2f 3zarticles that were <10 .m ranged from

23.9%7 =o 100 3%. while the percerntage nZ par-icles <1 7 ranzea {r-m
L.oe% To 4.5%.

animais
Six-week-old D-Crl 7D B3R Iprague-lawlev rati wzre received frim

T
harles River 3reeding Laboratsries, nc. "4
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2 weeks prior o the fi.st exposure. Following ace limation, T3 males
1257-312 z) and 75 fesales (137-219 7} were randomly assizned o
study zroups ‘% groupe, 15 rats/sex/grcvo) wia a computer-generated
randomization pro~edure such that body weight zeans of each group
vere comparable.

Target “oncentration Nember of animai.
Group az/L) {males) ‘females,

Air control P i3 i3
oW dose 3.91 15 3
Mid dose i .93 13 3
Mid dose 2 2.10 =3 2
dizh dose 2.35 5 P

Razs Were —sged in pairs segregated by sex and study group in
susgended wire zesh cages du-.ng the first weex of -he quarantine
seriod and individually there.fter. The nonexposure ~emperature and
relarive numidizy /measured twice per day) ranged from 17°C <o 24°C
and from 4% <o 32%, respectively. A 12-hour light/dark cycle was
wainrained. 2Purina ¥Mills Rodeat Laboratory Thow #5002 and water were
srovided ad [:5irum during the nornexposure veriod.

stical Ana.vses

+a

-
L - -
PRS-

30as Jeight. food consumption hematology. clinical chemistry. organ
weigznTs. orzan-<o-sody-deight _atic, .ud organ-~r-brain-weight r=tios
werz analvzed for statisticallv significant differences Ircam control
salues. ~me- av analvsis of variance -ras used to Zeteraine
izgnificant differences among 1zan values. 3artierT’s test was

serformed o Zetermine squal varlance among gZroups. £ siznificance
T

W

+as noted, Jurnet:t’s Zest was ised To determine s.atistical
significance from control values. If variances were uor equal,

nonparametric procedures {Yruskal-Wallis) were perZormed.
Jifferences among control values Were determined by 2 summed rank
-est ‘Dunn,. A .onckheere’'s ~zst for dose-trend significances was
2350 perforzec.

“hsersations

i, Yor=alivv/moribundity/surviral

5 w“erz sbserved ~wice daily for morzaiitvy-moribundicy. Twe
nigh-zoncentration animals died lurirg <he study. “ne female
: ? acc:dentallvy and was replaced. The second leath
sgourzed in a male rat on day 13 may hsve been The result of
. sxposcre since labored breathing was noted grior o
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Clinical observations

apimals were initially observed ev~r; week Ior acdver:is clinical
signe: however, beginning o. day 18, :nimals were observed dailv
fas a group) in the exposure chamber. These in-chanber
observations were performed becz ise adverse signs oI Zoxici<r
sere noted at weekly e.aminaricns.

Sele~ted in-life clinical sbservations at weexs 1, 3. 5. 7. 2.
11. and 12 are presented in Table 2. Clinical caservations noted
in 211 groups incluaged secretory signs such as dried red nasal

di .arge, mucoid nasal discharge, and cdried red mace~ial on the
£s . The number cf animals displaying these observa.ions bezan
=0 increase afrer week 3 and persisted in most animals until
study termination. Other clinical observations noted
predominantly in <he animals exposed to the <wo highest
concentrations .1 and 0.25 mg/L) included matted zair coarts,
and driec yellow material ou the face. L.borea breachirg was
observed in siz male rats in the high-concentrarion grcup

(0.5 mg/L;, -t weex 1 and persisted Ii one rat un<il study
cermination. Tremors were observed in "/15 Zzrales in the high-
exposure group at week 1; however, these signs were reversible by
week 3. One male in the high-exposure group displayed tremors at
week 5 which rersisted :mril week 13. Tle orme male chat died in
she higi-exposure group disv’ayed labored brzaching mtil death
on 4ay 13. This death was considered To ve “reatment relatzd.

“n.rhaphe- =. .nical observations were similar -o the In-life
observarions and included secietory sigrns, lzbored respiration,
cremors. hyperactivizy, ard matted coar. whkich wer: aredominartl;
een in —he high-concentration animais.. YNo sbnorma.itlers wers
ored .n ~he _ow-concen~rarion animals.

3cdv weizhts/Sood consumption

3odv_weights--aAll animals were weighed throe times cretesc, ard
weekly during exposure and at termiracion.

Mean bodv weights at seleczed intervals a e sresentad in Tabl»
74, w.ile m in body weight zains are precentad in Table 3B.
Tiere were no sratisticallv _ignificant diffzrerces In the body
weights of the treated mal:s when compared -z those >f controls.
ar week 7. there was a 4. % decrease in mezn body weigi.=s I
2ales of .he 7.1 and 7.35 zg/L exposure gZroups waer :tompzred o
-he mean body weights of the control znimals 10 e females
ezzosed =0 O.. or 2.33 mg/lL, statistically signiZicant body
2izht razductions were noted as eariy as weex 3 anc persisted
1c:1 week 13. AL week l:. mean body weight recuctions were =.5%
...& 3.3% in <he females exposed o 3.1 and . 35 2g°.
espectively. when zompared o that of the csntrals.
additionally. mean dody weight gains after 1I weeks 2f exposure

vere reduced by 13Z and 17% in the females zxposed =2 9.1 arnd

wn
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;.35 mg/L. respectively. when cocpared to the concurrent
~ontrols. No ocher siznificant body weight reduccions were
observed.,

Significart decreases in mean Sody weight grins (from week 0}
wers noted at week I am-ng the males exposed to 0.1 [19%) and
.35 mg/L (17%Z) when compared to =ue controls. Bodvy weight zains
(weeks U-2, were decrzased 171 among the males exposed to

0.1 mg/L <hen compared to the controls. Significant body welgnu
changes were noted in the females exposed to 0.1 and 0.35 mg~ a~
weeks 3, . 7, 11, and/or 13 (.3-19%) when compared <o the
controls,

- Food nsumption--Food ccasumption was measured every Week
be rinning 1 week piior to test m-terial exposure. Alchough there
was an approximare 10% decrease in food zonzumption among the
males exposed to 0.1 or 0.35 ag/L compared to controls during
week 1, cthere were .o significant food consumption reductions
~hat couls be attributed to test material cxposure.

(d) ophthalmoscopic exazination

Jphthalmoscopic examinations were t eformed trior to exposursz and
orior to sacrifice v a veterinarian. No ocular abnormalitizs
were nots4 that could 7e artributed to t-.t material exposur:.

7. Zlinicai Pachology

Yematologr and blooé chemistr? analyses -iere performed on all
animals z: studv termination. Blood samples were take 1 from
asted racs frorm the orbital sinus. Thg parameters checked .
helow wer:z examined.

‘a; Hematolog:

/X) Hematocrit (PCT * (X) Leukocyte differencial counz”
(%) Hemog~obin 7HGB * (X) Mean corpuscular HGB {acCH}
{%) Leukocyte count w3C” (X) Mean corpuscular HGB conce-trzrion
%) Erythrocyte zoun:z (MCHC)

(RBC * (X) Mean corpuscular volune (MTV,
/%y Erythrocyte morzhology %) Activated prothromzin time "7
‘%) Platelet count” (X) Accivated partial throal.o zs=in
‘X) Recic.locyte count time (APTT)

‘RETIC

" Recommencea oy Subdivis .n F (Kovesmer 1984) Guigalines
Seiected hemazology parameters ars Jresented in Table 4. Jecre.
ir. several parsmeters indi_ative 5f anemia were observed In the
svrechrum-trzzted male znd female rats at the three highest
concentration levels. Trase Included statistically sign:ficant
decreases in ~emoglobin znd hematocrit levels at 0.93 and J.35 =z/

r




and i. PI¢ count at 0.03, 0.1, and O
decreases .n hemoglobin and hematocr
slight decreases

chemical.

[Guideline Series 82-4: Subchronic
Rats]

.33 mg/L for The ma
ir in females at D. /
<5%) in RBC parameters at exposure lavels de
6.35 mg/L in males do not demonstrate a irue Jose
not considered to be a toxicologically meaningful
The LI for effects on the RBC parame
mg/l because hoth sexes are de.reased.
considered to be a marginal effect.

Terls %

However.
An increase in wh

enalation Toxicity

0o
3

respunse an
affect oI the

(]
n

[XIET

[T
1]
nw
"

The e

~

coun- was alsc noted in the high-exposure females only when cocampzrez
to conirols.

(b)

8lood (clinical) chemistrv

'+

X) Calcium
- -
Chloride
?hospho::s'
- t 3

Potassima

- t 4
Sodiwn

Electrolvtes
33 Calcium
{

N
2]

e va b
HE e
NIRRT

Inovmes

‘%) Alkaline phosphatase .-LP}

X) Serum aspartate

. -
aminotransferase

X) Serum alznine

- - -
aminotraznsierase

“~her

'¥% Albumin®

+
v

’,

.

H

"
P
NPENPENPIIR

‘m

Cholesterol
'X) Globuli=z
{X) Glucose”

Albumin, globulin ratis
- -
3lood cresatine
s -
Blood ursa pitrogen

‘X) Total bilirubin”
{X) Total p:s:ein'

Triglycerides

Lactic zcid dehydrogernase

= Recommenced oy Subdivision F (Novemper “984) Cuice. "es

albumin/gletilin
axposure group.

glutamic prruvic

exprsed o -.1 and 7.35 =g/l 7283 ann 21%.
compared to the controls. Decreases in SG

:cal chemiscrv parameters
sticallv significant differences in s
-ransaminase. creatinine. glucose. total p

rario wers noted pradominanT.

Statisticallv significant
sransaminase levels were
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as being toxicologicatly significanct. Because there is not a
dose .esponse, the effects on this enzyme are not considered to
be related to the test compound. Additionally, there was a 22%
reduction in che glucose levels of the high-exposure (0.35 mg/L)
animals when compared to the concurrent controls. The changes in
linical chemistry parameters in the high duse group were not
consistent between males and females, nor of surficient magnitude
or direction to conclude that they were toxic responses-to the
test material.

Sacrifice and Pathology

Tollowing the collection of blood samples, all of the animals we.e
sacrificed via exsanguination under carbon dioxide anesthesia and
subjected to gross .ecropsy. Animals that died during the study
prior to termina~ion were also necropsied. Tissue samples for all
znimals were recained in 10% buffeired formalin (the eyes. testes. and
epididvmides were preserved ia Bouin's solution for the first 48-72
hours). Histological examinations were performed on a:l animals in
che control and nigh-exposure group for those organs checked (X)
helow. The larynx, nasopharyngeal tissues, lungs, and any gross
lesions were examined histopathologically in animals of all groups.
The larvnx was divided into two parts for analyses: the ventral
diverciculum and -he ventral seromucous glands at <he base of the
epiglottis. The nasoturbinates were divided into five sections for
snalvses. The first section included the area between the upper
incisor tooth ard cthe incisive papilla, the second included the area
Setween the incisive papilla and the first palatal ridge, the third
included the ar=a betweewu che second palatal ridge ana the first
zpper molar. the Zourth included the area between the first upper
molar and the nasopharvnx. :nd the fifth segrion included the
nasopharvnx. weights were recorded Zor those organs double-checked
“¥) below. Paired organs were weighed individually. Histopathology
was not performed on musculature and ovidu.ts. This iIs a minor
deviacion.
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Digestive System Cardiovascuiar/Hematroleric

X Salivary glands' X Acrta
X Esophagus’ X Heart®
X Stomach” % Bone marrow
X Duodenum” £ Lymph nodes”
X Jejunum” % Spleen’
X Ileum’ Thymu-~"
X Cecum’
Colon® Urogenital
X Rectum’
%X Liver” XX Kidneys”
X Pancreas’ X Urinary b?adder’
’ XX Testes
Respiratory X% Epididymices
XX Ovaries
X Trachea® % Uterus”
XX Lung” Prostace

X Larynx Seminal vesicles

X Nasopharyngezl tissue

-

Toxicity

£11068

ation in

Seurclogic

X 3rain’

X Peripreral nerr
Spinal cord

-
3

fcerrical. Thzracic.
lumbar;
L. .

Pizuizarv

Zves

foptic nerve
Glandular

%X Adrenals”
X Mammar>
X Thyroics
% Parathvroids’

~anc

Lacriza’l glanz
Tiher
X Skin
- - -~ - i d
7 Any gross lesl:ins

‘srernum with

=arrYoW anc ILZ

3one

= Recommended oy Subdivision F (Movembn- 1984 Swidelines

(a* Macroscopic
Selected necropsy findings are sresented ln Table 5. Discolorad
nat-ed. »r moist hair coat were roTed iz -he hign-exn sure 2ales

Pad - - - - - - . - . -

and females. additionally discolor-tion - the _unzs ¥as 3ein
in males of all exposure groups, zut this £indirg was morz
Sronounced in males (10/13 animals &%posed o TTe nighes~
~oncentrazion of -est material No .i:r Treatient-s :
lesions were noted.

‘%, Jrgan welghts
Maan absolute li.er weignts ‘dara not presented; 3¢ <he Zfemalzs
zxposed at 0.33 zg/L were significantly increased ’ "%, sver the

concurrent control zean zosclute
absolute organ weizhis

i3

liver weighis.

R
ALas 2TnET

“ere comparable izong Zroups.

~able ~ summarizes data cn selecTsl nrzan-To-body-vdelght I2llls
Sratistizally significant zidrev- liver- and lung-to-L0CY-
4eignt .ncreases < _7:%, were ncred azcrg “he 2ale animals
~yvsosed <o 0.35 2g/L. 3rain- <ic ey- Llver- ind lung-t3-Loay
“eignt walues Jere significantly lncreased amorg ~he Zemalcs
wzposed 3T J.1 and/or 7.33 ag/l when coapared <o “he =ZnIis.
yalues. «ith tne exceptisn sf the 2f€2z7s on L1
<ranges .0 InE srgan-T5-20dy deight T:Tl0S fzr =

at

~e
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and Srain were considered <o refl:ct Zecreases in Zerminal body
weighc rather than a zoxic 2ffect of the resx: mate~.al This
conclusion is supporzed by ~he absence of an ~f*ec. on the orgar-
to-brain weight da<a for these orzans.

4icroscopic =2xamination

Tabies 3a and 3b present microscopic findings of seleried
cissues. Microscopic findings suggestive of exposure-related
irritation vere obserwed in the larynx. nasoturbinates, and
nasopharynx from all groups. The incidence and severity of
‘indings in :hese organs were zreater vith increazing exposure
conce”~ ‘rations.

Microscopic abnormalities noted in the laryrx inciuded
nyper<rophy/hyperplasia of the muc.sal seromucscus glands.
squamous =metaplasia/hvperplasia of the pseudosctratifies ziliated
and nonciliated columnar epithelium, sme~aplastic epithelial
sperkeratosis, and hypertropay and hvperplasia of "z
~onkeratinized stratified squamous epithelius. Many ~¢ Ines-
«ffects Were increased at the lowest concentraZion Tested

10.91 a3g/L,. 3oth incidence and severity increased wich dose.

Subchronic/ac:te inflammation and squamous ceil hyperplas:a/
nwwerkeratosis in The vestibular region of the nzzoturb.nates
were observed predomi_antly in the animals exrvsed *n the highest
soncentration ‘7.35 3z/L). Goblet cell hyperplasia was also
noted in all zroups st was zore pronounced in the aninals
sxposed To the highes” concentration with severity grades »f 3
sreuriing predominantiv in the animals exposec 9 ~oncenTraTions

2% .. and 3 3% =2g;L. soblet cell hyperplasia .n the zpitieiial
lining of the nasnpharymx Was 3oTe pronounced 1o the Hign-
toncentration anizals Tpizhelial Inmtracytep.asmic €osinnpnllilc
sawrial Was 30served 10 4.1 Treated zroups .o i 203&-Te.zted
Tanner

dicroscopic analvses i.so showed exposure-related effecs in the
lung in che 7.35 3z, zroup oI bSoth 3ales and females  These
effects were epitne.ial nvpertrophy and hyperplasia of e
-ersinal bronchisles wnich occurred in 3 males and 5 fgmales. arnc
zongestion and ecema which wers seen ln @ males izhougn
subacute/chronic pulmonary inflammation znd zlveular/
inrraalveolar zacropragzes wers observed in botn controls and
~reaved animals the severivv ¥as Iincreased iz the aniza.s
=%.0se4 =0 the hizhest concentration.

igretc ualiTv assuirance

.cED.LAnCe 3%aTemen
I vere Lncl.ced.

TiallTi Assu
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=+, overall desizn and conduct of the study were adequate. Thers vere a
¢34 _insr deriations from Guideline requirements fainor deviations outside
fuideiine recommerdations for Temperature and huamiditv: stability daza
“ere noT presentetl O aistopathology “as perforzmed on skeletal muscle or
-he owiduczs). bHut none that wouid comprise ~he acceptance of t2is study
a- Core .ideline.

i
M
®

- -patzent-related clinical observa.ions notest in the anizals exposed <o
-c~-entrations of 3 33. 0.1, and 0.35 mg/L included c.ied vellow material
surrounding +he face and labored respiration. vw_th zhe exception of one
~2le anizal /0.35 3g, L, d/splaying labored breathing until study
erminazic: the treatsent-related clinical observations noted were
cerersible. Tremors were also seen in the high-exposure animals
(% emales. . males): however they were reversible in the females and
Lersisted in one zale. One maie rat exposed tc V.35 3g/L of material
4ied on day 15. This anisal displayed labored respiration pricr <o death
which zavy have “een 2 result of test material exposure.
Microscopic abrormalities were notea in respiratory -issues. AT the
lowest concentration, effects observed included hypertrophy/hyperplasia of
che sei.zucous glancs. squamous/squamsoid metaplasia/hyperplasia of the
oseudostratiiied citiated/noncilia<nd colummar epithelium, and zpithelial
caracosis ir. che mucssa of the larymx of both sexes; goblet cell
hyperplasia in the epithelial zucosa of the nasopharynx irn males: and
goblet cell hyperplasia and intracytoplasmic 2osinophilic material in the
nasoturbinates of both sexes. AC higher corcentrations, goblet cell
hyperplasia in the epithelial mucosa of the nasophar'mix of fenales,
hyperplasia and hvperkeratosis in the nonkeratinized ;tratified squamous
epithelium of the larymx in both males 2nd females, subaciwe/chronic
inflammation and squamous cell hyperplasia in the nasoturbinates of bori
zales and ‘emales. hvpertrophy/hyperplasia in the epichelium of the
-ermina. sronchioles »f the lungs in both males and females, edexs and
congestion in the lungs of males, and increasel severity of
subacute, caronic inflammation and alveolar/intzaalveolar macrortages In
-he lurngs of both males and females were observed.

‘n addiricn o —he rzspiritory effects slight bur siznificant Zecreases
1n hemogz.cbin and hematocrit tevels in =he zales arnd females zxgosed <o
.25 ag, .. and decreases in 23C in males at 7.15 mgsl Were suggestive ol

30dy weiguts were reduced ‘when compared To controls) in <
<0 7.35 2g/L of the zest zaterial. Staristically siznificant oedy welight
reduccions were noted in the ‘emales exposed To 0.1 and 33 ag, L of the
-est ma-erial at week  that persisted until week 12. These chanzes were
ceflec-ed in decreases .n dody weight gains of both zaies and fezales at

.
®

Males 2%POSET

~ m

3 1 »g, . and above. Increases in che liver weight and liver-zs-3oay
<eight rzzios Were 2oserv 3 Ior “oth males znd females 1t 3.25 zg/L.

3ssed om in —he “ecrzases in Sody Weight gain in male and females
--emors .= females zxposed to 3 I ag/L, the LOEL for svstemic <o
considerz4 —o ne .. 3z/L. The NGEL for swvstemic zoxicizy is 3
3ased on 3icroscopic findings noted in tne larynx and nasophar x, the

1OEL for respiratory <oxicitv Is considered o »e0 .71 ag/~ for male znd

P

female rats 4 WCEL for respivatory ToxiciIy was not ZJeterminec

L)
-




KINIna M
This study is classified as Suppbamswvery because of the failure of the
study to establish a NOEL or less serious LOEL for respiratory toxicity. I 3%
Hyperplasia (observed at the lowest concentration tested) is considered to ;
he a more serious lesion. - ‘/‘7??
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Tabls
Exposed

6.

Incidence of Selected Necropsy Observations for Rats
ta Pyrathrum Extract by Wholes-Body Irhalation for 90 Days?

011068

B

Observation

Lung
Discolored
Edema
Emphvsera

Hair Coet

Discolored

Moist
Maczed

Lung
Discolcred
Edema
Empnysema

Hair Coat
Discolored
Moi.c
Mazzcd

0/.5
0/.5

O/:S
0,15
0,25

Group ‘mg/L)

0.21 n.03
Males
4715 5/15
0/15 0/15
1/15 /15
0/15 Z/15
0/15 0/15
0/15 g/1¢
Females
1/15 »,/15
0/15 0/15
0/15 0/15
0/15 0/15
n/1s 0/15
9/15 0/15

010

5/15
0/15
015

0/15
0/15
0/15

4/15
0/15
1/15

0/15
0/15
/15

10/15
1/15
1/15

2/15
1/15
1/15

0/15
0/15
0/15

5/15
0/15
3/15

3 Daza extra-zed Srea study no. 31-8335, A pendix X,<Table iI, pp. 438-44l.
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